Owing to computational and methodological advances, great progress has been achieved in atomic-scale transport calculations, first in molecular systems [4] , [5] and later in semiconductor nanowires [6] , [7] , [8] , [9] .
Nevertheless, semiconductor physics is most easily captured within the effective mass theory and many device simulators are built based on this approximation [10] , [11] . This implies that simple models describing the basic mechanisms are required [12] . Recently, using an effective mass model we were able to determine the important parameters in scattering from neutral Pdopants in SiNWs and reproduce results from a firstprinciples approach within DFT [13] .
Here, in a similar fashion, we take a first step in explaining scattering from Si atoms at the wire surface promoted to different oxidation states (typically Si
+1
and Si +2 ). Due to oxidation, this type of oxygen-related defects are unavoidable at the surface of a pure semiconductor wire core even in surface treated SiNWs and can be considered as a source of roughness on the atomic scale [8] , [14] . Using an effectively one-dimensional model of scattering from a well we fit the conductance of ultrathin (< 3nm in diameter) SiNWs as obtained from a combined DFT-Green's function formalism. An atomicscale analysis based on calculations from first-principles will be presented elsewhere [9] . This approach allows us to identify the scattering mechanism as intra-subband today DRAFT scattering from a shallow potential well.
In Section II, we summarize the equations of the effective mass model solved using a quantum transport scattering approach. In Section III, we present a discussion of our results for various typical scenarios of local surface oxidation. We conclude with Section IV. 
II. EFFECTIVE MASS EQUATIONS
The general Hamiltonian that governs the threedimensional electron motion reads
Here,
D is the effective mass tensor in the coordinate system of the device (i.e., x-axis is oriented along
is the momentum operator for a fully spatially quantized electron motion and W (x, y, z) is the single-particle operator for the electrostatic potential that the electron feels when injected in the channel. In what follows we focus on hole transport and take that the effective mass tensor is diagonal within our SiNW coordinate system. This leads to an effective mass Hamiltonian 1 for the nanostructure reading [15] 
We also assume that the effective mass varies only along the channel, i.e., the x-direction, allowing us to use an ansatz of the form
Applying this ansatz and using the orthonormality property for the function ξ nm (x, y, z) together with a 'smooth disorder' assumption along transport, i.e. very slow variation, then it is eligible to assume that the function ξ nm (x, y, z) is independent of x. This approximation has also been used in Ref. [16] . Under these assumptions we end up with an one-dimensional effective mass equation governing transport within the nanowire
where E nm (x) is determined by the solution of
The quantum mechanical scattering problem corresponding to Equation 4 is then solved to yield the transmission coefficient, T i , for each channel and, hence, the
III. RESULTS
For definitiveness, we consider SiNWs grown along The oxidized surface Si atom is at the Si +1 and Si +2 oxidation state, respectively.
Before performing a transport calculation using Eq.
4 it is instructive to compare the electronic structure of the pristine hydrogenated wire with the bands of a large enough supercell that includes an oxygen-derived defect. This is done in Figure 3 , where we plot the bands derived from a density functional tight-binding (DFTB)
approach. The latter is an efficient approximation to the Kohn-Sham DFT scheme. We first note that the 
